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AB Shallow acceptors have been incorporated in ZnSe by liquid-phase 
epitaxy using Bi as a solvent. Epilayers with Li, Na, and P as 
dopants were proven to be p type by establishing the position of the Fermi 
level by photocapacitance and photoconductivity measurements, and by 
measuring the potential drop at biases Schottky barriers. 
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AB The growth of GaN from Li-Ga melts in atm. of N-H admixt . at pressure in 
range 1-3 Atm was studied. Concn. of H in atm. was changed within the 
limits from 0 up to 15 vol . % . The min. concn. of Li in melt was 1 at.%, 
and max. was 2 0 at.%. The growth was held on Si (0001) faces of substrates 
6H-SiC by Lely's method in range of temps, from 600 up to 1150 . degree . . 
Under chosen conditions of expt . , both the islet growth of GaN on 
substrate and the spontaneous nucleation of crystals on the surface of 
melt occurred. Optical characteristics, compn. and structure of obtained 
samples were studied. 
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AB The effects of various chem. treatments on (100) GaSb surface with the aim 
to develop procedures of polishing of GaSb substrates, surface prepn. 
prior to LPE growth, metal and dielec . deposition, fabrication 
of patterns were examd. Chemomech. polishing in Br2 and ethylene glycol 
followed by anodic oxidn. and oxide removal enables one to fabricate 
damage-free GaSb surface with the roughness of .apprx.1.5 nm. Surface 
treatment in 30 HC1-1HN03 followed by 5% HC1 etch gives the best results 
for surface cleaning prior to metal deposition. The optimum pre- 
epitaxial treatment includes the use of 1M Na2S soln. and H2 
anneal. For features patterning 60HC1-1H2O2-1H2O enables etching at rate 
of .apprx.4 .mu.m /min, however, to achieve highly anisotropic etching of 
small size features the use of CC14/H2 plasma is the most suitable. 
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AB A low-cost and efficient method for growing a semiconductor bulk single 

crystal involves simultaneously growing semiconductor bulk single crystals 
on the both sides of a base substrate by, e.g., a hydride VPE or 
LPE. Specifically, the bulk single crystal may comprise GaN, InN, 
InGaN, or AlGaN, and the substrate may comprise A1203, SiC, ZnO, LiGa02 , 
MgAl204, Si, GaP, or GaAs . Addnl . , the bulk single crystal may have a 
semiconductor device such as a semiconductor laser, LED, FET, or HBT. 
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AB It is difficult to prep, simple KTN bulk crystals or good transparent KTN 
ceramics, which restricts use for its optical characteristics. 
K (Tal-xNbx) 03 (KTN), has many good properties, including electro-optic 
characteristics, nonlinear optic characteristics and pyroelectricity and a 
high K. When x = 0.35, it can be applied in a wide variety of fields with 
the highest electro-optic coeff . Methods of prepg. KTN films by sol-gel, 
LPE, MOD, RF-PMS, etc., with transparent quartz as the substrate 
caused interaction between interfaces and the generation of interphase 
pyrochlore at high temp. KTN films with pure perovskite phase structure, 
therefore, could not be achieved by previous methods. The pulsed laser 
deposition (PLD) technique is a recently developed film prepn. method. It 
has many advantages, e.g., high d. of pulse laser energy, a lower 
substrate temp, for prepg. films on substrates of a variety of materials . 
S. Yilmaz was the first to use this technique to prep. KTN films. In 
order to solve the offset of the volatile potassium, he used the 
KTN crystal, KN03, as the target. Unfortunately, the quality of the film 
was affected because of the nonproportional ingredients of the crystal 
target and the intervention of elemental nitrogen. The sol -gel 
method has many good characteristics, e.g., high uniformity, simplicity 
for mol . mingling and for controlling the ingredients. When KTN ceramics 
with high uniformity are used for the target, along with the added 
advantages of PLD, high-quality KTN films can be expected. The authors 
prepd. KTN ceramics with different potassium-rich ingredients by 
the sol-gel and atm. sintering method. First, we prepd. films with a pure 



perovskite phase on the simple quartz crystal (100) substrate through the 
PLD technique. We also analyzed and measured prepd. films by XRD and SEM. 
Results suggest that the films grow along the orientation (100) . The main 
phase is the perovskite with a small proportion of pyrochlore phase (as 



little as 3%) 
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In addn., the surface without crazing is intense. 
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AB With the recognition of the importance of the structural perfection of GaN 
films for highest performance devices, the growth of GaN bulk crystals or 
thick GaN layers to be used as substrates as well as high-quality 
epitaxial layers is considered with increased interest. Different 
approaches are discussed. GaN films were grown by LPE on 
(00 01) sapphire , on (001)LiGaO2, on (10 0)LiAlO2, and on vapor -grown GaN 
seed films from Ga(l) at 900. degree.. 
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AB The LPE was studied of GaN from Ga-Li melts in N-H atms . with 



pressures of 1-3 atm. Si and SiC were used as the substrates. 
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